INTRODUCTION
At present, in Poland, the biggest amount of solid municipal waste is dealt by disposing of it. Due to the fact that landfills are more and more filled up and there are difficulties in finding new ones it is vital to reduce the amount of waste on one side and to collect selectively on the other side what allows us to recycle from the waste. Biodegradable fraction is especially worth considering. This municipal waste fraction can constitute a valuable source of organic matter and could be used to fertilize processes after the composting process. Selective collection of this waste fraction at the source gives the opportunity of not only directing it to composting processes or biogas production but also to direct usage as an alternative fuel. It especially concerns biodegradable fraction separated from the municipal waste flow, combustible fraction in order to recycle energy contained in the waste, which is more often the method used of its neutralizing [Walaszek and Dudzinska 2007] . Municipal waste content depends, to a large extent, on the type of housing where it's made (urban or country) and on the season (summer, winter). The extent of society's ecological education has a considerable impact on waste content. The knowledge is expressed by sorting the waste according to its type in the collecting place. In Polish conditions the calorific value of waste is slightly lower in comparison to waste in other European countries due to a lesser amount of plastic. However, a large amount of waste and its significant calorific value and its negative impact on landfill sites (effluent, greenhouse gases), on the other hand, causes that combustion combined with energy recycling to become a more rational and economically justified way for its recycling. Nevertheless, the basic condition is to minimize the dangers of the combustion process for the surroundings and subsequent efficient purification of exhaust gases as well as recycling ashes and slag.
One of the cutting edge technologies of the municipal waste management is its processing of fuel using numerous technologies mainly based on grinding, mechanical segregation, drying, hygenisation and subsequently granulating or briquetting. Industrial or agricultural waste (e.g.: after harvesting waste), especially timber industry waste can be directly used as a cheap alternative fuel, especially in rural areas [Chau et al. 2009 Wood waste in a form of shavings and grinding dust subjected to pelleting or briquetting are valuable and more and more commonly used as fuel -not only in households but also in small companies, and even in big plants heating production halls [Purohit et al. 2006 ]. This fuel is a universal product characterized by its ash ingredient at the level of 0.8-1.5%, easily flammable, and its relatively high calorific value, compared to low quality coal. Any biomass originating from industry, agriculture or even households can be briquetted or pelleted. There are high hopes for using biomass to energy cogeneration in ORC and EFGT [Kautz and Hansen 2007] . The aim of this thesis explores the possibility of using spent coffee ground as an addition to wood biomass as an additive to solid alternative fuel. Annual coffee consumption in Poland is constantly increasing and is currently at 3 kg/M. It is an amount that is a few times lower in comparison to Scandinavian countries [Dudek 2005 ]. Due to a scanty amount of spent waste submitted to composting or methane fermentation, in equivalence to dry mass it gives approximately 115 thousand Mg of waste to landfills. It is 0.1% of annual hard bituminous coal extraction in Poland, which weighs in favour of using this waste to recycled energy production, which is a part of the current energy policy in Poland and Europe attempting to reduce fossil fuel usage. Using SCG as a component to alternative fuel production in a form of briquettes would allow the savings of about 89900 Mg of coal each year.
Different biodegradable waste can be neutralized in a way of recycling its energy by subjecting it to pyrolysis or it can be used to activate . When SCG undergoes the extraction process and then the obtained eluent is submitted to transesterification it can be used as a high quality biodiesel [Kondamudi et al 2008] . One of the most interesting solutions is applying supercritical CO 2 to fatty acids extracted from used coffee in order to produce liquid fuels, e.g. biodiesel [Couto et al 2009] . All those processes and technologies are aimed to limit the usage of non-renewable energy sources among which the most prominent are petroleum and coal (meeting respectively 35% and 25.3% of the world's demand for primary energy) [Heinimo 2009 ]. Mankind is still trying to restrict the demand for mining fossil fuels in favour of renewable sources. Waste biomass constitutes a valuable energy source. It has numerous values. It is made in nearly every part of the Earth. There is no need for professional know how or expensive technologies. Moreover, in contrast to other renewable energy sources, in our weather conditions it can be even more competitive to coal with respect to the economy. Therefore, technologies are making it easier to recycle energy from biomass and it is getting more and more popular.
LEGAL BASIS
The legal basis concerning also waste management in Poland is the act of 13 . According to the aforementioned order biomass is a product completely or partially consisting of plant which derives from agriculture, forestry, which is combusted in order to recycle its energy. Agriculture, forestry and plant waste derived from the food industry is also consid-ered biomass. According to these directives wood is also considered as biomass. However, wood waste covered or soaked with preservatives is not regarded as biomass according to the aforementioned order. What is more, biomass is defined
MATERIALS AND METHODS
In this paper we analyzed the possibilities of neutralizing spent coffee ground (SCG) which is left from coffee made in coffee makers under pressure 15 bar. The waste underwent drying in room temperature and in a dry environment was mixed with grinding dust, originating from beech wood processing. SCG additive waste was 10 and 25% (m/m) (Figures 1-3) . The analysis of organic matter content was measured as a loss of ignition at 550 o C, according to standards BN-88/9103-07 and SS187171. The calorific value analysis consisted of: untreated grinded dust used for briquette production -beech wood, mixture of beech wood dust with 10 and 25% part of spent coffee ground, and spent coffee ground itself. The analysis was made using a calorimetric device KL-10 according to method described in PN-81/G-04513. Humidity analysis was carried out using a weigh method. Then the mixture underwent cold briquetting using the briquetting machine Hocker Polytechnik and a 120 bar pressure without any other additives [Kaliyan and Morey 2010].
RESULTS AND DISCUSSION
The amount of producers of fuels in the form of pellets and briquettes are growing in parallel with the increasing range of ovens diversified according to its power and constructed specifically for this fuel. Pellets and briquettes made under pressure have a lot of merits. First of all, they do not absorb humidity from the air even during its storage in a place with a relative humidity of 85% [Singh 2004 ]. However, using SCG as an additive causes some difficulties. The main restraining factor is the high humidity of waste (Table. 1) prevented from pelleting or briquetting. Nevertheless, it appears that SCG easily gives back water and after 24 hours it takes on air dried state under the condition of keeping the same room temperature and enabling air change. Drying process can be conducted on the open air conditions for energy saving.
The analysis showed minimal differences in SCG quality obtained from pressure (15 bars) and non-pressure extraction. It mainly concerns temporal and total moisture which depends on the extraction used and on the content of substances extractable by petroleum ether. About 50% lower content of extracting substances from petroleum ether in case of pressure extraction proves increased going compounds extracted to solution. In the paper, the density of the obtained briquettes was compared with those made of only beach wood waste. High briquettes hardness is on the one hand a desired feature while storing fuel in heaps or pellets, but it can cause increased resistance while conveying the fuel to boiler by conveying screw. A product with 10 and 25% addition of SCG was characterized by lower density, lower hardness and uneven surface of natural fracture in comparison to a product made without any additions (Table 2 ., Figure 1 ). Lower density of the obtained briquettes is an effect of lower pressure of sawdust pressing obtained during the work of the condensing unit. Pressure for all samples was set on 120 bar but that this pressure could not be reached by the briquetter due to fat content and too low friction for good compression of material. Even though the pressure was 120 bars, obtained during briquetting values were lower and were 80-90 bars for briquettes with 10% addition and 25-35% bars for briquettes with 25% SCG addition. It is an effect of increased fat and on account of this lesser friction during the final phase of briquettes compacting in a condensing unit (Figures 2-3) . Such a low working pressure causes briquettes destruction during storage. Briquettes with SCG were less resilient and deformed while leaving the briquetting machine, increasing its diameter by 5%.
Beech wood calorific values are high, nevertheless SCG addition is making it even higher (Table 2 ) [Obernberger and Thek 2004] . Even an addition of 10% increases the product calorific value by 1.86% and a 25% addition by 8.26% in comparison to the heat from beech wood. The examined briquettes in this regard can be compared to lesser quality hard coal. The calorific value of hard bituminous coal oscillates in quite a wide range between 16.7MJ/kg and 32.7MJ/kg. In the case of brown coal (lignite) the same parameter is much lower, that is between 8.5-16.6 MJ/kg (Table 3) . Wood is a biological fuel (biomass) which renews annually. Newly cut trees contain 40-50% water and have low calorific value of 12.5-14.6MJ/kg. Due to environmental protection only wood waste are destined to firing (shavings, sawdust, wood chips) or special species are grown which grow fast and are destined to co combustion. Straw and plant waste is a fuel with a smaller calorific value. However, due to its high increase in mass it is a valuable renewable fuel. Its calorific value oscillates between 9.0 to 14 MJ/kg.
On account of current trends regarding fuel market structure, the amount of biomass produced for energy is increasing and in Poland it was 198.4PJ per stored energy in 2008 [Domanska 2009]. Keeping average annual coffee consumption in mind and assuming that the waste left after coffee making is not recycled, it appears that we waste about 2.3 PJ of energy each year.
Nevertheless, it has to be taken into account that scattered firing solid fuels systems even in the form of biomass can be a factor deteriorating the air due to the emission of huge amounts of dust PM 2.5 [Wang et al 2007] . This dust contains smaller amounts of benzene and PAH and higher levels of heavy metals in comparison to dust Drying SCG can also be challenging. Therefore, in case of a lack of waste, heat is advised to dry SCG in a diversified system and organising a system of collecting material with 10-12% humidity.
CONCLUSIONS
The paper examined possibilities of using spent coffee ground as an additive to alternative solid fuels. The additive is worth considering due to a number of factors. First of all, no additional investments are required while applying SCG as a biofuel component. Small companies producing briquettes and possessing devices to make them can successfully use SCG as an additive to wood chips, therefore, contributing to limiting biodegradable waste sent to landfill sites and causing an increase in calorific values of produced briquettes. Potential energy contained in SCG produced in Poland is about 2.3PJ which is 1.16% energy contained in biomass produced in Poland. Briquettes produced with SCG additions have higher calorific values in comparison to briquettes made from pure wood and it is comparable to hard bituminous coal of poor quality. It all contributes to an increase of profitability by using it as an energy source. However, SCG added in an amount of 25% resulted in significantly lower hardness of the briquettes which prevents their storage in high heaps. 
